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(54) IMAGE PROCESSING METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the roughness 
based on film granules and to obtain a reproduced image 
whose definition is improved when a processing is 
performed for an image signal. 

SOLUTION: Fine scan data SF is decomposed into low 
frequency components RL, GL BL and intermediate/high 
frequency components RMH, GMH and BMH, further this 
data is converted into a YIQ base, an I component and a 
Q component are made 0, and a luminance component 
YMH is obtained. The luminance component YMH is 
decomposed into an intermediate frequency component 
YM and a high frequency component YH, the gain M of 
the intermediate frequency component YM is made 
smaller than the gain H of the high frequency component 
YH and each component YM and YH is multiplied by the 
gain M and H, respectively. Each component YM' and YH' 
after the gain is multiplied is synthesized, a component 
YYM' is obtained, this component is synthesized with low 
frequency components RL, GL and BL, and processed 
image signals R', G' and B' are obtained. 
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1 

[m*m 1 1 &tj£©b«*b*b««*c» ut sua 

«*BB»^fl*&WKrta*tttH u 

o z tztmt tzrnm. 1 E«©n&&a# 

So 

[B&3 3 ] ttBffi£®MC£t*«ttC&ff**JA 

«bTBEBB»B«ia*fT$ c fc*««i:-rsii*s 
i*fctt2E«©mMia*a. 

4] ifiB^^ Mi3*p t gja$&f£#£j;tJ ? 
/&tz mumm mm * *»x 

RHfMtfilrScBBJ: D 'h£v>iIi&fc:*t*5iiuE*B 
B*ftjS£ftKfffflta* l I»irJ£©B«.fc t>*t^B»C 

*t-r*wE4>BBBftj*£* o < WMtTMiaai 

3EB©B«»a£8s. 

D*t^B*fc»t*ttEWB*RrtaJ: §1 
BbTBE§&B»H»afcfT$ d fcfcttBfc-fSBsliE 

AtemvwmamisVio 

[«*JB6] BfifffiBfiSx BE*BBttR«4M3«fc 

v/* tz mmmmsu&fra RGB3e©9*>©2fi 
m£^x®mm-z&zztzm.tt*n#m4£ 

[»«3B7] MIBiffflffi^^^-fTy^^^^lCct*) 
7 ^ 'J >y»9bfc«, 8ffia#*£tifc§¥«itK 

ftsztzKmttzmxm*, 5*fctt6E«©B« 

BBaaoa^kiJEffiiHifc*, rgb3&©^^©€ 

a 4 & 7 © ^ r ft* i aEii©B*aa£ffio 
[bxb 9 ] mmMWtM<B*mto*xrtmc!te 

mil3Ma8H&©^£f?£*5l£©f?££ft£* 
^i^T?»*»6ftfcW©»Wlilll»i*fl t *»6«R 
t%Z£\Z£.*)%.!h2>Zt%ftWLbt&M$J%.lfr { 3 8 



2 

ovarii* i«E«©H«saa««o 

ttBflBB#JHHIilEftJft4K +BH*ftS^*J:WB 

Kffla^©«rJi««fi)(^*3<tV|!fEffiB»*fiK^*^ 
to bTJW8M««**»*£rt^Bi:*B*.fc;:i:*tt 

itfc-rtBBfta&B. 

1] »B»B*RC HfBSiMI 

■*R*»*^imE*JBW«^»fre»wiJMi»*«itf 

fiE^SJfliSiIffia^SiSiVmiE^^S!* 5 ^ ttEJPK 

jsa-c ©#s^3^t fflffittmqinfias <t # S3 ib^j* * 
saa^e« 

[B$£ 1 2 ] f&E8f£©B*t:Stt58f£SiH«* 

«PBB*RJ5j£*S &fc»fflbT«EBB«ilMaa4fr 
S#8TJ*3£fc*^fc1-3B**lO*fettl IE 
«©BfciOagB. 

[BSW131 BE^¥RCJ:*4MHfc WB«t>B 
JS«»fi£^*5<ttJ t /^fei±BuEi«^^*^©l¥fflitt* 

^i^BlJtWtSME^BBaRJSidiBiMfiBtfRBf 
30 £©BB«fcD**v>B*C8*SI&E*BBttftJ«fl'J: 

ztztmttzmxmi o, i isfctti 2ib«©b 
^iaa^So 

[»«B141'. BrataRffiMtafA*, MESFffltt 
#3r£©SBtf J; D/hS^BBCWtSBEBBttRjaa 
iKJMUfiltfKBfSOBBJ: D*§v«ic*hr£iiyl3 
Mffl&BMftk 5 & 'J^£ < ®S bTfHB«B»ll?J8ia* 
ffa#fi-e*ac:i:*le)«i:taB«ai 3EBOBB 

5aa^i 0 

^o [B*B 1 5 ] HEfftiB*tU¥S*<. WB*BB* 
<k V/* fcttS5SB««8J&&© RGB 3fe© 
$fc©2fifre>*S'J>fc<fc*lfi©SBC*^"CN ffl 
ftj6t4BBK^T©*IBB**»3^«-C*3£i: 

*«r«i:ts»«a 1 3 ifeit 1 4iB«©H^5a.a^ 

Bo 

mm 1 6 ] mmmmmmmifi, beimm* 

7 )V 9 U > ^ 1 5 ^ T -f 7 > 7 -f ;i/ ^ S $ ?> C tS X , 

TlflEBf^©Bttt:a-3v>TBEiiBWBjaiaftfTa* 
so fc*W«fct*B**l 3, 1 4 ^feii 1 5 
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(3) 

3 

e«©b&&b&8. 

f$.fttmmmmt*. rg b 3&©-5 *>o-^ti-?^iM 

mm 1 3*>f> i ec^m* iaiB«®Hfta9SK. 
1 8 ] mmmmmmmzm, stiBsmm 

©IMflllfttS&ft *EtS* 5 B«*BttS ct OOTtg¥ io 

&fcB*fccfc*^fc*Mto»» 1 Ofr 
&17©^rftfrlJgE*©B«*UI«B. ■ 

[0 0 0 1] 

J: VBBCH-f «*©***. 
[0 0 0 2] 20 
[tt*©a«] 5«7-f;i/A*©*5-H«ftCCD* 
O-fe >-y-K<t 0 3fe«fl9fc»#9toTfi©=Jgft-C*5 * 
(R) , ft (G) i><fctflf (B) $©B«{i^£f#, C 

frfetlTH*. ^O^aCiS^T, RGB3fi©B^{I 

a r*7-B«*aa©;^M«T«*«tt 

i*TB«JaB*fr3»©«*fc^5*-**R«U * 30 

(DWiA>v^j£iEiiiRi-en»%«7 7^ -3 

[0 0 0 3] ccj^tti/ayA-efffcftftWMMi: 
ut," b*«, 4*&*i£B«*&-rB«ft^fc:*tUT 

SB«*ftT^«. B*tt, H^ffl^t:MfC^v7 7 
$!iS£il LTH«©#tt«*3SI|-r * J: S £ Ltz^fetfi 

tarns, i6*#st, Tfflu^ mm . <o 

[0 0 0 4] £fc> RGB3e©B«t«^£ff*ffl^i: 
fiJBB*fcC»*U »gff^©ffiJl«Rfi£#(C*fLT 

S£H&©;|£tt£#PfiHl LTlftBKSiBI UT t3 <fc a C 
Lfc««6Fi6«l***l-C^* (*H«f»!B4,8l2,903 

[0 0 0 5] *7-B«*»-rB«fl»fr&J* 
K»*i:flli©SI&»* fcfctttHU ff 

*»9C3gB7 ;b7*as£is-f ^ fcc * »> gBft*B so 



4 

3fSo* 7-H«^C*»-r * J: S C LfclMIS 
BaMfBSilT^* (fSHBB63-26783^) . £©£*££ 

$n^o N «tt#»ffl£ftfeiraB«*»*;:i:a*'CS 

So 

[0 0 0 6] Mft<D7i-u?wn£&^-C, 35mm 
7-f ;U L.mi? ?»6«I») J ?»4i|D»)*y XJii±»C¥K*5l S 
i*tfUfcl^Ctt, £CJ;oT 7 4;w* ©«?•#§ 

■C»-**-B«»6Jll6*©iJfftfi»**»fflU -© 
nffl LfcB^#W«B«tt±i:ftofc»*K:c©lJf*fi 
adc»LT>'-fXi»*j&a*iisi-ci:t:«kDx £©M 

fi<DffJBiu«lt«^?n®BIW«Mt£LTtBABft 

©«Ltt4W©jt5H^«La^ffii J Ji^$n-n>.5 (wi 

¥1-277061^) o 

[0 0 0 7] £*>£> st**v**flUI*fT"3BIi©TE© 
S' = Sorg +K • (Sorg — Sus) 

s org :M.mmm 
Sus ■.■#>T^x>7m i % 

C^tc<fcl3, J:t)BttomHBftBB$#S«acMiB 
**IT^8 (#«¥3-502975^) . C©£i£fi, Bit© 

Ttt, ¥SS5> f 7** + S«fctfXryy»£©Bj?rfl-R 

«ttBl5£*1-«fc5fc*©l:&5fc*k ¥fiSB©B^{i 
^©{£RK tt JMf ftftBSl CS-A^m r^^f+ 
* <fctf x y £?ffift©BSft^©fft&KttBBrft&£52, 
53t3Sr3^T*»*«fc"5CUfc*©"C**. ^bT¥S 
BCo^-rttffRt/J^i* < U T*^f-+*J:tFi»J? 

L tz®& m Z <t 9 <C L fc * ©T- * 3 o 
[0 0 0 8] 

[^B^^LctoiltSSS] LA>L&#e>> ±E^ 

&%Lm<D&m t mmiz 7 -f * A©ttttCjeia-r a ? e. o 
htzm*m%.wmzm a c i: t o &. $ fe> 

±E*B«r ffF»4, 812, 903 5 V ^(i^^BS63-26783-t 
C*^TI±fi©»BiiHSJ«»4BBb!&:v^fc». 
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<4) 

5 

±BRH¥l-277061H»tfi**ftfc»iSC:*^"Cfck 7 

j )\,mmzm-5 < j 4 zmztzz tux § * *> © 

[ 0 0 0 9 ] H 6 C, «li¥3-502975^CE«**ifc* 

[ooio] *»istt±»<M«c«»^ 

[0 0 11] 

mm&m^ftzz-t-kimii* 3%©t&*. 
[0012] ice, H««^©fia»Rja» • +nw 

M&©T-*£^m«£b-t?i£-r?>isg©ai 
^©^ h mm® i / 3 ftfic k-* 

i±, ai*©^*7^$&tfo^3^**^ _ * 

■e*o, *ec, ft ■ +■ • IW««*»®«* , *W* 
[0 0 1 3] S tz, ±B«ttta*tt**^«c*v^ 

[0 0 14] ±BHflWtta*a*«tO c *BC*i 

[0 0 15] *fc, ±B«WHI*iS*«kW»« c *^ 
ft J: t) **v«C»t*l»Bt>IWWW»*IttMi 



ffi#&fff£©l»tt<fc D**v*B*C*W"**BM*R 

[0 0 16] CC-C, IMMtkttx mtZ&oKKG 
B3£©o*>©2&*?>ftS'>ft<£*> lia©filBC* 

[0 0 1 7] HEiMW^x agB+iBa»»a 
±w/ * fctt«BW!M«MWM> R G B 3 £© 5 % 

[0 0 18] mmmm*74Ty7j)\<Z^ 

mmnmmf&ft tmmmm t*> r g b 3 &© a *> 
<D*n?hm sftcis-s^-cntaita <t ^ c b-t *> <t 

[0 0 1 9] £?>C. fffl3!*WMifl«©9t«*«fctf«i 
[0 0 2 0] ff££#i:l±> *#7-oi/A*s 

[0 0 2 1] 

5 7 4 ;w Attttt±+iiua*»a^c* < a* ft**^* * 

5 [0 0 2 2] tftb%H 

c©S!Lam©^MIifii^^tffi'S^ fiK:9 ' il 

S4H{fc*1» * - ^ ^ * * - 1 ^ ^ * 5 0 
[0 0 2 3]Sfc, *7-iKii«^©*iS • «a*Ri* 
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7 

AtetfCjgg t% £© Z 6 o § k * ft * C k ifiX * * o 
BR©&»ft If £B«*ft 5 C k § * o 

[0024] sec, *5-«*<D»&ttiiiie, 

©»S©e©»^t: 7 ^ * A&ttKjgE-r 5 fe© £ 6 o 

©eB8*ttau c©«*fiiMicw*t**iw* 

[oo2 5] jjjiiJimtismtzzzmifi 
isto*-«ftB«ffl^«a (WT^aak-r*) c* 

#ii5rtl{ii6<ft4 0 *fcs BB©* s> ->^f^^fv§ 

HT*B-©«*ttkfc*&tt> fflH«i*t<ft*k 
kfctc, H&«^©®m#&ffifc*t<ft4o Lfctf-a 
T, fflBffi*BM#Kttftk©ffB«a , s dr5S©BB«fc 
D'h3v**6; *©JHM* , B6ii.fcBSIHi¥fi»fc:* 
£k#ftLT, .-f 0B*Coi^T©*flfe©B*ktt«L 
T*mB»RJ»#**S<»Wt-«J:3K*iit^ 3*6 

[ o o 2 6 ] * imnmmm^mm^ *> «h* i> 

*©IMWjbH»6ftfcBBfi:o^-rflli©B»kIt 
«L-c»B«»«^©«BS*^*<-r*c:kt«fc5, 

««aaoa»©5Miit**t<tt3eufc«^c, «&© 

¥agUtov>T»S^{C^Ht5i(StttA J ^$ tlX U 
* o c k *K±t 4 - k m 8 4 o 
[0 0 2 7]-*, *7-BtfMi^©<t'iaiSI«»riG^* 
«fctf/3; fcB^B«»iS#*R G B © 3 fiCdt* &» 

SftBKE^TBHfckSk, 7-f;i/AttttCjeH 
*S*6o$#i4o*--«fcBa«*«* (filT¥S 

*ft-r*fc», fflHBttfi<fc«. £fc> fl«©xyj; 

■^T^^f-v5?©^tjtj*-rsBifefi^at*3^-c 

ii, 5fiBC*^T*B-©B^Bkfcafcifc fflHfi 
fi*t<ft£o LttfoT, B«©^©*HJa«»J«^ 
*5ct^/it(ii«ll«ia^S:RGB©3fe^l^ d 

©3&©-5%©2g2p6fti>'i>ft< k* l»©fin©ffl 
Hl£#«>, c©ffiMcaS-3^T±ai/fcJ;^ftH«t:«k 
4fcS*fr-5Ckt:J:»K ?6ogjPlfr3BB£-3^ 
T$^K:fitt*«i»lt43k* , ?S4kkt»K:» i§JS$ 

»j«»©Baiit**s<iftSLfc»'&t^ B^©¥aa5 



(5) 

5 

k*RF±1"4Ck4«"C**o 
[0 0 2 8] ±atfclMHIftlWHtfclKt:, 
k x y k 4 Wtt K 4 ^ k 

i!), IWilW[ffllt««**ftttttia»H:3fiW*n, ffffi 
B©ttttW/h£fttt^#ttWB3i'iS£kkft3. k 
3 5T% ffffitt©*S4*M*J*#tt> B^©SB**§ 
^fcttx *SftttRC»#SBWC»i:ftoTaoTb 

io 7*;v*y>y^t4£kt:J:&s ffffiB©»Br*Jft 
y -f >C*l*SLTffBBffl##©ll*'h£ < t* ^ k # 
XZZtztb. ¥S3kJ^tf3*raffl»»J*fl , kxs>y 
»k*ft*4KBI0Mlfl'k©»lt*»raikftt)» 

85o 

[0 0 2 9] St, BBUPBffiB^B^nSBBiftBJtt 
#k, ffffiBfc*RGB3fi©fi©^'fe©BftSfit:S 
-3wt#tt4;:kfc:.k»K RttWUfti©*©**^ 
H«gte£^43 J: V/S fettSBttRritfl- kiMMt k ft* 
jo ttitsciikftsfeft, Ev©##©«6o§fc*§Si;: 
Pft5*©kft5o Lfctfot, 4>nB«Su£^J:V 
/* fcttBBBStf a-kfMWoatftfS^ t^s^n 
4^k* J ft<ft0, *BB*ft«»*J:V/*fcttJIB 
«aRj««-©B«»ffl»a*IMliB©*#t:K»**i5 - 
kft<ff oZtiPXZZo zotztb. *HB»ftfiR#i3 
=fc V/* fctt«BBiW»©*M*©* § ft B^iBH * 
*i3£i:#ft<ft>K «*W«SBWt:»kfc3-ck*l« 
±t5^k^-C§5. 

[0 0 3 0] SllWIMl©gSli« 
30 lZfotX®.mitftoZ-t£n}ii?2>£o£LXt)^ 

c:©i-5t:-rskBB«i$iJMa©SeftiWl1'5fc 
»©T;i/^>JXA4*«Slkft»3^ 3; fcmtJ-f ?>£»©£ 
M©«fig*sfflMft*)©kftoTU$9o bfe^oT, ? 

*ff4SiRT4^ktcJ;?)> «B©«j«*WBft*©k 

rskkfec, j&SBBfcBJfrrs^kjp-csa. 

[0 0 3 1 ] 

[«B©BJK©^B] eiTHffl*#Bb"C*«B©*K 
40 ©JBJiCo^TRWt*. 

[0 0 3 2] Hltt**Bt:«fcSB««ia«B*rtfflL 
fc*7-5K3&»e)B«*»»lRoTESk*mtBlft*» 
«t*J;^K:tfc^5 l A©^ny^H-c**o Hie 
^-riac^BtiftBiwaaiiBSrtSbfc^^^ 

Att, *7-¥**»6BB*»*«l*»»^Slkx R 
1 CJ: t)l»&nfc*7-9B©BB*«tBfiWt 

^tMLTn^M4S!si-®iima^e2i:, o^saa 

50 4o 
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•(6) 

9 

[0033] m&m&wyjfrk&z^)*- 

■9- ;i/ 7 >f ; i/ A ^ © * 5 - B& 4 *» e> * 7 - B&(I ^ R . 
G, B£ft*WC!t&Ifc£fctf>©CCD7M 5££ 

©JBJStfcVvtCCDTH' 5tt2760xl840B**6ft 
tK (R) n H (G) *iV (B) t©3fi©fe9-B? 

H&t 1 -* ©7 *-v>£fTO dttcfc^ 7^* 

*5-b«*»*b*«**^*;»'**'*"*a/db 

'® 8 fcx C C DffiiE^© 8 K =t D MIES Jxfc**-BB' 
S«-rB««^*M»^Slt5;V y 7T v 7*x-7>* 
rti«bfc»»*«*S9i:*tt**0"C*a. -©^ 
Kfgia, RGB3offlB&®^*ftSH'j£*-f*7 
-B&4 *tt»ffl*««li-e*««C«»«oT*9- 
B& 4 OWiKAKi 71/ 7 * + > 4ft oT 7U 7 * 

4 ft % J: o KB fig $ fit v * 5 « © -e * * . 

[0034] mmm^m\^ 7-u7*+>r-*s 

P CS-3^T7 7-r >^Jf-Y>©IS©PSiiS0 ! 8^©''^ 

*C*-3lvt» 77-f >^+t>f- i'SF fflfe-PSB 

saa^ffo^ • bwjui^bu^ 7i/7*-v>x-* 

Sp *BTft|fci:bTfl4taCRTU*J:W*-Hsf 
— y-f >*-7x^7l2t, *»H©WrC***9- 

ft -5 ^¥^13 i: A 1 £ * £ $ ®"C * S o 
[ 0 0 3 5 ] £ h mm 3 tt* 
«*f*H6CB»-r*7-'J >*i5«rr**>©-e**. 

[0 0 36] fills *^a©fffflC-3V^-CKflt*. 
[0 0 37] *1\ BJR^SICJ:!)**?-^*** 
V^jij^— 9-;i/7^;i/A^©*7-B«4iP?><a»©^ 

*BHC«t!)*9-B«4©«W*»*«l*7 , ^^*+ 
>4ftoo ^©7-i/X+-v>ir<}:»3fte)nfc3e©7-u 
7^+>x-^S P l±, A/D*«¥R7CJ:»>t3>* 
;Vr-*C£8lSft> CCDBE?«8C£»>BiE* l fc 
$ ixt *f&£&¥ a 9 tc<fc D * *vt B«S* 

>Hjl— »M>*-7x-f7 (filT-f >*-7x>f 7fc 
l2C7Jj$tiao ^>*-7x-f7l2tCA;>j£ft 
fe7 - l/2*+:<'T-*Sp ttCRTllCHTftBfcbT* 

jaa^ - a -l i A*a— tftfa^t a d ^ t <t 5 ^ ©s 



i0 

tt % 7-V7*+>r-*fc<fcW»Si CS^T, ft 

cfe • pgfs^a^autj: fjfttotiafe • mwoaafc 

[0 0 3 8] C;T% ^/-^ffi&DftBC^'CK 
ftfe7Vyl*+>r-*Sp C»^T*7-B»4© 

i tca^v>-cft3tt§5Q ! af : ai3ct3v^ftt»^i.^p 
fgBiaa©fc©©^7^-^t)*»?>*u jaa¥ai3*> 

[0 0 3 9] fc^-e«M#«lC*vvTB:, *5-B« 
4*«fflfrlr^«BPSf^K57 3"f V^^r^V^ftto 
10 3€s©77-^>7 + -V>x-^Sf tf*7-B^lfi 
^tbT?#?>ix?)o V^+^Vr-iJ'SF ttA/ 

D^si¥a7{c«fc»3 7 i ^^;v7 i -^t*^^ CCD 
siE^a 8 c j: d ffiiE* 5 * $ nt a 9 c * d 

• »iijaa¥ai4c*^'t:tt7 7-f >7^^ ^t 1 -^ s 
f tee • mss&atfii&sfiN WM^&utxtiznz* 

[0 0 4 0] H2ttJfl«¥S13-Cffto*lSttao^«l* 

7r -f >7^t>r-^SF (RGB) CWbtttTC 
5%t5x 5©n-^7^;W4't2a*^^-l s »«b 
fc 9 x 9 n-^7 7 4 ;w^20lci >) 7 ^ 'J >^saa 

*s«**U 7r-f >7*^>r-^S F (RGB) ©fi 
mmfiLfrRl . G L , B L WJlHSti*. 
[0 0 4 1] 
[»1] 



1 


4 


6 


4 


1 


4 


16 


24 


16 


4 


6 


24 


36 


24 


6 


4 


16 


24 


16 


4 


1 


4 


6 


4 


1 



[0 0 4 2] *b"t7 7-f >2*+>-t-*sf 
is&su&#rl , g l , B L ***L-C*lll-M«i» 
fiS^RMH. GMH> BHH*fflttJt5o ^©«t^tC»ltiJ^iX 
fcft©(£)i««^RL » Gl , B L tt*7-B^*© 



(7) 



11 

Rm, Gm , Bm £.\ty<o\<koWiMzz.z>xt>'oZZ 
ts&* mm®.m&ftRn , gh , b h i** ?-«£*© 

[0 0 4 3] d-e, Vx-^ffliS^iSE 

fkKZfjyu, H^i.o ku&»^©«*Riad«)c: 
fcftv^*<o-c*o^ $n£ittftj£&RM , Gh , bm 

7^*7 hffl«»f S /2<Dl/3ftfifcK-^ *J#o 

jRja^RL , G L , B L fctt* OlStCK-J'^o 
T#frH L ..i:fcSJ£fl-£^\ XHiEftA^RH.. .. 
G H , Bfl-kttffl*0^-^mt»fs /2tK- 

*>\ *HiK©»«lt:*i^'r^'f*^h««»tt, §eti*r 
*H6's©IB«* | 300dpi-Cff*)ft*a^O^'f *7 Mi* 
f&&V>-5&©T-£So CCT% E3fC43V , 'Tli, Sfflfo 

[0 04 4] «^-WMfc*ftfc*IB • SE*SJSfl- 

rmh> gmh. Bm*e>«Ki«d3W4ffl*nao c©*f« 

j$5K)Jttttifi7 7>f>7*-\>>7 ; -*SF ©tfH-WS 
**S#R|«, Gmh. BnH*YIQ»£K:*«bfclR© 

j&#Yffl#x-*©»£$#£it-rfc©ffc£o :c 

T\ Y I Q*j£^©SStttT8B©S 
[0 0 4 5] 



-0. 28 
-0.52 
0. 59 



72 





[0 0 4 6] C«fc 

[0 0 47] Y I Q»£C&&&©£/£#-e;&3j£# I 
MttJ J; tff£# QMHli 7 4 » AJfttttC jg 5 &© & £ o 
S*S<J*©-e*-5fcik ^InH*«tW^QjiHttC 

[0 0 4 8] ifc^-cafl-YHCWLty-f >*LStt2lfc 
£^T±Mbfc5 x 5-<DD— ;u^20C«tO 7-r 
^■UV^jratiibt* $#Ymh©4««&/?K#Y 
M £f#S„ *6CfiK»Yni*»6*miffl«»ja«-YM ft Ml 
UtiCtCtD^YiHCBfflttRfiR^YH 

[0 0 4 9] *wc, fMtbfc*-Hrv h7y7*ag 

©it (1) C5%-r£3C?ti?iUft#YM , Yh tSUt 
2 o ^tWeYn ' , Y H ' aW»6*U 

»*»Ym ' . Yfl ' #****IT*»Y|B' #f»f)il 

[0 0 5 0] 



Ymh' =y-f >MxYm +74 > 
(Y M ' =y^>MxY M , Y H ' =^>HxY H ) 

Six*. iTftfc*>> 7i-;i,Afitt(ra^<JfKj5E^©^ 

ft* ^Y M ©y>f >M*it«l»ffi<SSrf* CfcCJ: 
«5r&T3SJ«fc8ia.$;:fc;&«-c£4*© , ?&*o £ <o 

tztb, nttati&oimvmm&Yfi vv^yEitttm 

di:#-CtS*>©T?fc.&, 

[0051] cctn *-nss»h7yr»»aioc* 

^Ttt, flWittf, *7-B&4dS7>^-^3tf©«^- 



hxy h ~u) 

a-t&bfc^'f >M*ATW-f >H£x-7;i/i: bT 
«fctW>T > H fcjljflT- S S <t o ic bT* < d kififf £ L 

[0 0 5 2] €bTC©J:ot:bTff ?>nfcJES^YMH' 
ftmi^bfe7 7"f>7^-»'>7 r -^SF ©ffi/5«&fi£# 
RL , Gl , B L t&f&LZMMffim^R' , 0' . 
B' ^15. C©^, «[JfibfcfiR«'lMH*«tf t **QMH 
©^i^i0i:^^lT^^4fe«)^ *!lS£tifc»S$#YMH' 
ft)3!^bTRGB©7 : - ; 5'tM^&$•l^5i:^ RGB 3 
o©x-^I4^-C^Ymh' i:|H|-©<li:*5o bfc# 

ot> «ia^nfc»a^YMH' *a»*»b4<T*^ 



ft BiW 9-22460 



'(8) 



13 

Ymh' *aM»bfc^"C£J*1"*«k3CbX^*©-e* 



[0 0 5 3] *<D«W«1*R' . G' , B' tt»* 

3 c a* * *u r y > * we «fc t) E«»»i6 c qra 

&J;bTl5££ft3o 
[0 0 5 4] COt^Ct"C»t**lfcWW*» 

WU*4W>«HM»0'3 Ym ©^> 

M»a^ Yh ©y-f >H*«Wi**l 

[0 0 5 5] }J^T\ **W©»2S0S<0»!§C"3^T 
[ 0 0 5 6 ] m 4 li#8$©S& 2 £ft©J&ltC ct 
B£f£fe©©XD y^EIXfcSo EHCgVf <fc-5C:fc& 

*«*.T«*©"***. co»««*lHy'f >JWB* 
vMJsi^y-f >H©ftfc«<b£***©"C* 

-*S F OffiH»»«»RL . GL . Bl CflbTYI 

QSiecsataittaftiKu s&curafctfcsxs© 

n-;^7-r;v^22t:J;D7>f;i/^ 'J >7"i&9£Jtebt 
fig^-YL > L *±tf*»QL ©«&»«*##** 
3 0 CC-Cn fiJ3«RjS#RL . G L , B L ©fi£# 
Y L > BS^lL SkVmQl C»btn-;U7a 

* c ■ * o 7 -f ;v* 'J t s©ttttT©a4i c <t * * © 
T-ifcSo tftb^ fiH*»a»RL . g l . b l ©$* 

(0) =y-f>Mh -W (9) 
(9) =V4 >Hh -W (0) 



14 

*#Y L > *iVfi£^QL ©«it»«fttttH 6 C 

tS*©-C-*5o ^b-Cfi£^Y L ©KflSKfltt (06 
©*»#) Ctt^XrtaSJtfSW^SA/C^** 

*22C i D 7 -r ;v* 'J >X£ bT > -f X*»*t« *© 

i [0 0 5 7] * bXC©<fc-5CbXaffl£ilfcJ$# 
Yl , IL > QL ©S^ *AW*#QL 

ttBJlfe©^ta*ft? *©£*«., ^©RfMfcfflttH 7'C 

ttfm» &»CfcofcQI¥®Ci3^X£ffl£0i:£5 
fit+i&kLftflf«l81l (0©&$SIS#) ©fa^ll** 

BHI»a*fTS©tt» Blft«lH*ff-51i^C*aiSft5 
it ©tt£i:bTAI«©«"e*!K z©»a©ffl*Mlttfl!i© 
fWfclt^Tfrfc &**<***©"***• bfctfo 

t, fo©jiafloisi^:^HJ3ii.si:i:«fcj£bT;: 

[0 0 5 8] * bTd©J:oCbTmfe©1i«* s ^ai^ 
tlfctfc ZOmmtfttiVJ >Mt5<fcU t ^>H 
©fti^b^ *«*)©"??* •&<» t£fc>*^ 08(a) C* 
t<fc-5C, H7C**H»»CttJM"*ft«*©*£* 
Sfit5*»S»W (0) ££©, -?bTC©m^H» 
so W (0) CIS CTH 8(b) CS+.fcSCtf'f >M**tf 
yOHStt$t5t©"CSi5, £©fe*8ft0C:fctt 
3*4 >M (9) SJtW-fVH (0) *ttT©5«2) 

C^1"o 

[0 0 5 9] 



(IU W>Mh , 7-f>Hh :W>M, H©SH1» 
y-f>Ml , y-f>Hl :W>M, H©R(S(i 
SC(2) Cfc*K 08(b) c*t«taciafifs«c»*Bt 

*<y-f>M, H©«ttft©6**©'5'''f >M, HfcttK 

[0 0 6 0] 3©«fcoCbT^>M (0) SilW-f 
>H (0) **ttfc*. dC^-f^M (0) iJAWy-f 
>H (0) C«-3^T«JfibfclWEl«»YiiH©«fBW« 
»^Y M *J;W*«*»«*Yh C^>£«b£ 0 

*6Cft««»ia»RL . g l , b l k^jaux«a* 



(7-f >Hh -y-f VH1 ) 
-(2) 

H&lt^R' , G' , B' gftS. 
40 [0 0 6 1] c©J:^CB«*»6»SfS«i*«abX 

^©^eost^fecwatscfctfTsafc^ <fc 

[0 0 6 2] ±abfc*«B©S 2 £1!©J&*C 
*V^Xttfflie©*«©*lBCov^-C»Wbfc^ 

*H*ittJ;5CUT*J:^. ft*> SMSttQlWC 
so is^T, H7©««*H8»C^ta»i:ft5. 



(9) 
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[0 0 6 3] «^-C**Wt:«t«BIMaa§li«®»3* 
[ 0 0 6 4 ] m 9 li#&B.B©if§ 3 HJ&DflgJIC £«Bft 

^«i©tta*8M3t:m*TfTfcft4*ra©ii*ifttt 
worn 3 mto^sc * *HR«i«SEi©tta*«i3 

li, 0 2 C **iaa¥«13lC R G B 3 &m©4iHffc & * 
ffl**ffiBW*ffl*S30*«IIA'rfc**©-C*4. -® 

Sp ©$■ • MRftJft£-R|fl. °MH. Bmh©S&I§© 
4IMt£tf*fil£iu z<D*&ts tilt etz&rS^-c fry 

[0 0 6 5] HftC. ffil*£RX, YCfflSffiHtt* 
E { (X-X, ) • (Y-Y, ) } 
X, , Y, : ¥X3® 

1 . 

& an— £ 



16 



* -easfu Hioc^-r <fc a c 3 m r> iz#mt a c tire 

»«. -f£fc^> 010(a) KTjrf ckoC 
E { (X-X, ) • (Y-Y, ) } =0 

(Dm^txtYtmmmmm^K, mow tc*-r 

E { (X-X, ) • (Y-Y, ) } >0 

<> *6CH10(c) 5fc* 
E { (X-X, ) • (Y-Y, ) } <0 

to -c*t)x mm#*z^m£\z. xfcYfc©«w**s 

£*©i:£3o 

[0 0 6 6] fflHttctt^©* 3 *: fcira 

.. . S^LTs *fS • i^Jii&R$#RMH> GMH. Bffl©#e 
H©4§H*£RG. «0B. e B R&Ti2©5£(3) tci^^to 

[0 0 6 7] 
* [R4] 



(2m+ 1) - 



2 R 



I - -m J - - m 



MH I . J 



' M H 1 , J 



£ {]«- 



( 2 m + 1 ) a 



£ I G m h i . j B 

i »-m J »- n 



MH1, j 



[0 0 6 8]{IU £hg: RGIfflOfflHR 
£GB : GBffltDmmm » 
£ B r: BR[S©fflHtt 

(m=l, 2, 3, 4gg) 

ft*, CC-Ctts (f>n • AffiftRjft£-RMlI> GMH. Bmh 

©¥8R*#»afc*oi:fc'afc», SfM-fia^fci 
«*«»-r 5 3 4: **** S d i: ifix- » 5o 
[0 0 6 9] fcfilBkOfflHttfcSii&afcfirF© 
ioCftSo tfei)%HllCn%-rJ:9Ca#R|gfcj£fl- 
GMHfc©*lllMI**tt"t#*i:s 7>f;i<A*M*CjeH* 

fcRfcfc*. £fc, BUaUfcElO(c) 
*#Afcft4»^ttlB12t:5%-rA-5a:«*IBI®«B-Cft 
D, HR<I*©xv5>"Ctttf Bftfc^fcik *SHBOH 



B shi. j RsHi. j ■•■ (3) 

« 

"t> =&fflHtt£RG, £GB. eBR'Wf*©**'*^'^*^ 

ft <fc & * S ^»£tt*©ffiH*jW» 6 *ifc»#ttx 3? 
$ -e * 5 i: » % t z £ #x § z o 

[0 0 7.0] »lrVC N -flJi&LfcSC(3) CSOT, m=l 
■fcl/fc»£©#fflHB£EG. £ GB> enCJHHS^tW 
4 >©9ffi©l&H£oivcK931-«. E13£*-f Jc-5 
ffja^Rffl. GHH. B|fi©ffiBMW«#»&ftS. 
**iai3t:*^-Ctt7 l -X;i/36*#Ml/"C, *§Mft 

£rg, £gb, et^nt^rz^izmmotLx 
(}>■ • xntMbftd-Rioi Qmh. Bmh©^ 

RMH> fiK^GMH*5j;U t ^BMH©±iB^(3) C*lfVtm 
= 1 1 Ufc»£©*ft**i©«*IHI©«BMIttWT©SC 
(4) CioTStofeix*. 

[0 0 7 1] 

[RS] 



ft Bfl ¥9-22460 
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£ RG ~ 



'(10) 



I £ R MH l . j G VH I . J 

3x3 '-' 



e r 0 < 0 tt S> tt e rq = 0 



/5 



£08= £ 2 GlIHl.J B MHI. J 

3X3 '- 1 J ""' 



e oa< 0 tt bit £ u»= 0 



£ un= £ 2 B«hi.j Rmhi. i 

3x3 'r 1 



e ,,«< 0 iHe an- 0 

[0 0 7 2] *bTCl©5S;(4) C J; f);R&?>tlfcfflHtt 
£rq> £GB> eBI*aT©SC(5) fcj: 
[0 0 7 3] 

£ = £RG+ £ GB+«BR "' (5) 
*LXZV>£o£LXmLtbt>tltcefrt>. 014(a) , 
(b) C^-f ±34*9*7 *:7y-:7;i/*#JHLT*m 

fiMte«ffi£®MITh j^'M^iti^-r^M© 
ttfe/Jv$<U ffiflWetfBHITh J;!>*§^i:&H:y 
>M©{I£*§<-r3fc©^$>£° %LXZ<D£o\£ 
LT%& Zhtzf-f >M£mix£bfe*i?S • 

Rmh. Qmh. Bin©mfta^YnH©*n«a»*»YH 

M ' fc?>f >Hfl^*ilfc«»ttiU*#YH ' £££ 
J&U *bT7 7-f VX^+V^-^Sp ©fi^fuS 
#RL . G L , B L t^LTMiWtlfR' , 
G' , B' £#5. 

[0 0 7 4] cckSCBWDfcSR, G, B©t§W 
«£*JMiL-^ *<0ffiBMft£C)6bT^VM©i[* 

>Mft*6C**<bT?6-3***6CIPlllft, «t 
5 SHS©ff Zttnttio 
[0 0 7 5] ttT> *HH©»lBt: ) fc5«B<iCj4;i:t 
4*4 >*gfli*-8:5a«fc* ®H¥3-502975^£ffi«£ 

KB**. 

[0 0 7 6] ^S¥3-502975^tiB**ixfcS*tts II 

h UfclWaHMMMk #7"*x*«Hl©SS' =S 
org +K • (Sorg -Sus) CiJtt SflMBtKfcdCJlffi 
£»*©■»£ LTttjrraaarc**. ***^ a 
*©H*C*nTHU x 77^ vision* 



■(4) 



t\ 5pjflgp©n«M^©s^iic«SffN c©**ita 

fc, H16C*tJ;^C7>f^A©«tttlBi;T4MR 
» <7Na. CT Nb> crNc©ffif±^'ftbTb*0'fe©T-afe2.o t 
7^;vASLtt* J *t<*5CotLT5-tS:a©t: 

-7©fllfc*t<&**>©T-&£ (016(C*5^TttaMa 
tt7 -f ;v AStttf'J^ vM£f§«7 -f ;v£©#«t o-Nb& 
7^f;vA««A J 4 I (itffl4'^S7W;i'Affi^ ctncI* 7 
-<;i/A«itt* s ^#v^^K7-Y;vA©^i[*^t) 0 c 
©J;otc> ■«ffl^©^tt«[tt7-f;i/A«ttC«t?)*fli 
LtLtvv bfrfc7>fJVAttttc:J:-3"Ctt¥ilS©fl' 
iK£T77**©:frf'i:##8Sb{c< <&*fc«u 

>©»£**#« ca** * © t & 5 o 
30 [0077] cnirttu mmmo^mmmz^t i. 

■ffcfc^ H18C>Fl"*3C±T©ttttfc:ovvce--* 
KOfcfcD* £#©**# filla.." em, £Nc©*£2* s 
^{btS©*-T-*5o b*»*Ell9t:^-f i^Jcffjibfc 
3(3) fci5tt*m©11**£< t*£ fc£<fc ?K 5 s -* 
jj5llC<i«*<ftoT« , lR©tt6o*tf/J^<ft*fctti:© 

Httt»^^"CB*©#*ac*i:sy'f 

to, <fc b H&©IM£©S CJ6 b fe^ 4 cfctf 

A 5 C i: &X S *<> 

[0 0 7 8] fe*±ai/fc*«W©SS3©f6Sfi©S»t: 
fc^TIi, +0 • ««*»a»RHH, Ghh. Bmh©&£ 
IBO«BMIeC*r3V^T»«J«^YiH©*IBIffl*««* 
YMt*t*y-f >M©*ft*ft***J:^c:b"C^* 

A 5 , CO«BHtC*-3V>"C»Kja«-YHH©llffl«aR«* 
so Y H fc3!b*7*>f >H©fcS«<t£tf*«fc5fcbT*J: 



(ID 



75 

^rr-7;i/324$^CISI^ &£fa©*BM<l£A J ffi£ 
©IMIJ: D'Mn»£KU ^©ffiBWWfll&ftfcliJRC 

[0 0 7 9] ttzs ±abfc*»w©sj 3 ©!*«©»» 

tZiS^XH. =&eP^©fflMffi£RG. £GB> £BR©*n®*B 

S*0©*fiH©fflMfte RG. £ 
GB, £BR©-5£©Ot*ft# lo$>S^li2o©ffiH<i© 
«C£-!ftvC4Vr>M, H£*fc£*4J;-5fc:LT*«fc 
^ « ©T- ft Z o C ft «fc *) , fflHfil©H-iL&ffiB&{b 1 5 

^i:A j T-§> Aatttt©&& t J8'J*? s c i: #-e § a <> 

[0 0 8 0] ±j£LfclO[S©}K*t:*V^-C^ 4» 
IB Rffl. Gmh. BnH*YIQffletS£SI 

LT^-f >»a*fr^ J:5CbT^**«x YIQSJgfc 
*»-f*<fcRttfc<x *IB • *««»a^RMH. G MH. 
BHH*+««««Wifl'RM . G M , B M *> <fc i«jiS$§& 

$#Rh . gh , bh cmu ftia^t y i Q*jst 

©•CftSo fiU Y I Q»£t:*»ftt:, wsia^c© 

m+iZh-zitttt* <itmt&z. tires to 

[0 0 8 1] £tz, ±J£bfc**WOSB3©||«©«» 

«»-&i:Jt«bT> ¥Sg|5> fWft, x.y*?<D&m 
^StoSCIiiAs-et^o bfrb&tf'b, 021(c^-rj;-5 

fflHMtecsvvt^ ¥tg®tx.vv&t%*miz 

frmtZZtWZZts *©£*, yaSfcxyyffii:* 
Ymh=Gmh 

£ B r=E (Rmh- Bmh) 

M S«fctf/*fcttSJa«»JS»YH t> ffliiffifBR^* 
R G B 3 fi©fi© a *>©S£ SSCfitJUTSifc £ C 

fc«fc>)> MfhWW*i& *>©*>£ 4^ • Y 
MH£igHil£BR££fltt5tSC S^©# 
^©tf&oSfcfflSCgfc**©*:**- b£#oT\ 

ten • nfflttaafcaYfflfcffiBrafi^atftfs^fcR 
«sft*zi:ii*fc<fc!K snw^iiaa^fflHfitfBR© 

©. 4>s • Kjwaa^fl-YHHCtttt©***^**** 

0 2 =aRH 2 +C7RH 2 

{BU o-rh ^cawnajR*^©^** 

a B H *©««**«»©£** 



20 



(0U«x*yiiw»iBi**u ¥agB#Siai<*fts) *» 

frfeftTLSvv £©S&#lc4bHN-t> ?P«I©*:£fc*fc 

o-CLSo. LtzifioX, ^C^ti-SH, *§HHl£ 
EG, £GB. £W**T-<7y7'<)\<*W\Z&t)7 4)Vt> 

vysrmmt&ztizXQs 4§6Hi£iG» £gb. ^br© 

JSBrtofcy 4 bT023C*f «fc 3 £ffl&llt©# 

*©«*/]*£ fcjF-CSafcik ^ggPhx^v 

io 8Bi;©#8tA s BJ3S|i;>S:>K Z.tUZJtWW&b.x-vV® 
tVMUZffiftiZ&^T^KWM&MZft&Z ftffi 

[0 0 8 2] 022C^*iSJte©7$§©«^ 41'N 
<i© p« x w 7 > 7 ^ C «fc *) ffl5HI©#*U©*s *>b£ 
<tZZt1fiX-ZZ>tzlsb, mmm<DfrXl3:<, »«¥3- 
50Z975^t:Eil$ftfc»»fi*ffl^'C*x #»«©£# 

<-f ^ ;rftC<fc!)l§BW*JBtrVfc» 

£fcH«£* cftCJ;!)¥«*i:x5>5?«J::&«mfc3» 

!o ^tij^-c^ssiaa^Sfi^nsciii^BS^u 

[0 0 8 3] ±JELfci83©fUKffl«»fc:*^ 
X\Z, ¥ffl»fcxyy»fc©a#©fl**i«o.t3tfafc 
^-f >*s|S^$n5^IS«i!S^YM.*5<fcy c / 
*fctt*««ftj«»YH £$BHffii:£RGB©3e©& 

0>J^K, TIS©S(6) , (7) C^tiaCs W&f&ft<D 

so ©*n • ffifflttftJ&#Riffl. BjB©fflBMSeBR»fflU 
C ©fflMiH £ BR* ffl V ^ i -5 C b T <fc 
[0 0 8 4] 

(6) 
(7) 

[0 0 8 5] c©»^ffiiwii©*-etta<, ±Jfi 

b tz ^¥3-502975^ C IB8 3 ft ft #Rfc* ffl V ^ X * , 
aR«fc»ffi«Rtf£fc©£*SS^Cf&a3ft3£i: 
40 A55&v^^)©i:■r?.c:i:A J T•^•i)t(»^ ziftCi^fflMfil 
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